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PCT/ GB97/ 01802 Apparatus for Separating Particles froma
Fl ui d Fl ow ¥RP8D2980 ve for | nt r oduci ngPEN/EBIFIIEIA t O
a Mainstream Fl ui d The inventiop relates to apparatus for

separating particles froma fluid flow particularly, but not exclusively,
to apparatus for separating dust froman airflowin a vacuum cl eaner. The
i nvention also relates to a valve for introducing bled fluid to a

mai nstream f 1l ui d. Separ ati on apparatus incorporating at |east one
bl eed val ve is known, for exanpl e from published International Patent
Application No. PCT/GB93/01325. In that arrangenent, a bleed valve is
arranged upstream OApgar&M§ If&rs%@ggmmﬁmh atRhaid Flowiahd tahaly Rgsur e
(which is normally directly related to the airflow) in_the separator falls
bel ow a predeternm ned | evel Inteo (o213 2 VISHEI Bgdpat h from t he

at nosphere in order to maintain a mninumairflow This allows the
cyclonic separator to operate satisfactorily and ensures that the notor
is effectively co d afabi m FHY il rof I
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will normally include a filter, separate fromthe nmain dust-separatin

appar at us, | S8gHuEy cleanst; e ipyRptigp 21saI7glalfs 40 p aahye or abaiEre SRR i o
motor. If this:fdlbLerghgcones cl ogged, the airflow through the

dust -separating apparatus (i.e. the cyclonic separator) wi |l be reduced
and this can prev&tpasitibh appeikus ficotporaidpedt hepstiencel eqicvhl venistkinowsl ifor -
separating apparatus to cause the bleed valve to bleed air into

h
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ri sk of the notor over I's al so Known pat ent
No. 1080504 ftipihprpsssaie (&hidhois abriigilyi dieectiorrelated tv emairflont)da misy seplxiacdy falls
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satisfactorily and ensures that the motor is effectively cooled. Whilst this known

arrangement is perfectly adequate in most cases, it has been found that there are some
instances when its performance could be improved. For example, a vacuum cleaner
will normally include a filter, separate from the main dust-separating apparatus, located
either immediately upstream or downstream of the motor. If this filter becomes
clogged, the airflow through the dust-separating apparatus (i.e. the cyclonic separator)
will be reduced and this can prevent sufficient suction being developed in the dust-
separating apparatus to cause the bleed valve to bleed air into the dust-separating
apparatus. The result can be reduced effectiveness or efficiency of the cyclonic
separator and, more importantly, an increased risk of the motor overheating.

It is also known from UK patent No. 1080504 to provide a signal device for a
vacuum cleaner which operates in response to an increase in pressure differential across
the bag or filter to indicate that the filter requires changing. The signal is given by
bleeding air along a conduit and across a reed to give an audible indication that the

filter should be changed.



It is an object of the present inventiao to.provid bl eed val ve which is

not dependent upon absol ute preﬁﬂSrS}EdiMkS'BEEN 0 operate.

It is al swoaswoedepect of the present Ji nvenREPDAGED provijde | ppiMfdodepar at us
for separating particles fron ' ’ ticularly suitable
for use in a vacuum cl eaner, whixh is capabl e of reliably bleeding

or use in_ _ cap fabl
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conprising a novabl e nmenber having a first side and a second side, neans

for a agipingum girBawithereineand to ireduge thed sk efahe motdreveiheatingi de and neans
for applying a d str.eam fluid pressure to.ihe secqnd side,
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the valve head of the piston means to be connected by a second opening in the first

section upstream of flow of the fluid in the apparatus; (ii) a second section defining a
second chamber on an opposite side of the seal means and between the piston means
and the second section, with a third opening in the second section to be connected
downstream of a fluid flow in the apparatus; and bias means mounted so as to hold the
piston means with the valve head in the open position at rest and wherein when a first
flow of fluid through the apparatus includes a pressure in the second section less than
the pressure in the first section, the valve head is in the closed position in the opening
and the fluid is prevented from flowing through the opening in the valve and wherein
when a blockage of fluid flow occurs between the inlet and the outlet of the apparatus
the valve is in the open position while the fluid is flowing to admit fluid into the valve
and apparatus.

The present invention also provides an apparatus having a fluid air flow between

an inlet and an outlet through an element which produces a pressure drop and which is
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bet ween the housi ng nmeans and the val VEHISeBHERTT HASSEPNSt on neans to be
connect ed bvaﬁ 0 second opening in the REPBACEECti o upstream of flow of
the fluid in PR¥ %Pﬁ?)arat us; (ii) a secont—seet i on dECT/ERIGOE802
second chanber on an opposite side of the sgal neans an between the piston
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in the first section, the valve head is in the closed position in

openi ng and t bpedfingiindo the yatveinmespdnse; aiohsingimegng kavingy (i) taferstoyeenion) defiftinghe
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section, defining the first opening |eading to a first chanber on one side
of a flexibl eSsEP hotdithe mgiemmeapsouithehevalvrchead im theprae Rasitiom at reptandal ve

head of the pj . I ng b0 .the first, section
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pi ston-means and the second section, with a third opening in the second

section connepesidpmigmihe ppeuirg afd the fluid i¢ preventddrrom dowpmathaough: thenpeingin
means nounted,sqQ_as old the pi,ston nmeaps. with the wvalve head in the
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The provision of a bleed valve which is responsive to a drop in the
pressure more reliably into the flow path. This is because the pressure drop across the separation

apparatus, particularly cyclonic separation apparatus, is directly related to the flow rate.
The pressure losses are due primarily to friction which is highly dependent upon the
flow rate. The higher the flow rate, the greater the pressure drop across the cyclonic
separation apparatus.

It is important to maintain an adequate flow rate through separation apparatus,
particularly cyclonic separation apparatus, if good separation is to be maintained. It is
also very important to maintain an adequate flow of cooling air or other fluid past a
motor in order to avoid overheating. The present invention therefore represents a
significant improvement over the prior art.

Since a drop in the pressure differential (i.e. flow rate) across the separation

apparatus is indicative of a blockage in the flow path, the operation of the bleed valve
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differential neasured across the separation apparatus neans that anbient
fluid is bled 3A nore
rel i abl ywowsnegie fl ow path. This is because the pressure 15151983@79619&5 t he
separation apparatus, particularly cyclonic separation apparatus, 1s
directly related to the flow rate. The %ressure |osses are due prinarily to

friction whigh is highly,dependen on the flqwrate. .The higher the flow
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separation apparatus, particularly cyclonic separation apparatus, 1T good
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adequate flow of cooling air or other fluid past a notor in order to avoid
over heat i RF3fhe present invention therefore represents a significant
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differential (1. ow ra across the separation apparatus 1s indicative
of a bl ochageallyrbe dpenfwieen thatorortih ewighedaff. dn thé ptitrearbireabemahi ¢he WO

98/ 02080 :
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bl ockage bpemiil abxafficien prédseresrppisaichienedpmossabeidusteepdriting ppaakusiot oOr can
fail to cause the hleed valve to operate. . A further advantage of
the presenhisisswiss thehtheametenis adeguatelzcqoledptal Umes- normal |y be open when

the motor is swhehedenl be aleh lORoRURRoA: ALLANISIRN reLliG ol eed val ve

woul d be shut and may not open I CKkage TS present a Gme the
accompanying drawings wherein:

Figures 1 and 1A are schematic illustrations of cyclonic vacuum cleaners
according to the prior art mentioned in the introduction hereto;

Figure 2 and 2A are schematic illustrations similar to Figures 1 and 1A
illustrating the invention; |

Figure 3 is an enlarged front cross-sectional view of an embodiment of the bleed
valve forming part of the vacuum cleaner illustrated schematically in Figures 2 and 2A;

Figure 3A is an exploded perspective view of the bleed valve shown in Figure 3;

Figure 4 is a view similar to Figure 3 of an alternative embodiment of the bleed
valve forming part of the vacuum cleaner illustrated schematically in Figures 2 and 2A;

Figure 4A is a plan view of the valve of Figure 4 shown in situ; and

Figure 4B is an exploded perspective view of the valve of Figure 4.

Figures 1 and 1A are schematic illustrations of known vacuum cleaners. In each
case, the vacuum cleaner 10 incorporates a nozzle 12 attached directly to a hose 14 and
the hose 14 is directly connected to dust-separating apparatus 16. The dust-separating
apparatus 16 can be any conventional dust-separating apparatus, such as a bag filter, but
in this case comprises cyclonic separating apparatus consisting of two cyclones
16A,16B arranged in series. The arrangement, dimensions and operation of such dust-
separating apparatus 16 are well documented elsewhere and will not be described any

further here, other than to mention that a bleed valve 18 is located in the airflow path



notor is swtched on. In the apparatus according to the invention, the

bl eed val ve stays open until a sufficient pressure drop is achieved across
t he dust-seﬁ&?&gfp%"apparat us. This ensures that the notor i ECAEBRIWAI80LY
cooled at all tines. Enbodi nents of the invention will now be
described with reference to the acconpanying draw ngs wherein:

Fi gures 1 andeithferaipstreanh efrteicyclohésuléi, 6B (rigursf 1)y beovren thaswnicydtdraner s
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vi ew of the vpdrgpp@foﬁhglﬁ@eﬁkigm%nj n situ; and Figure 4B is an
expl oded perspective view of the valve of Figure 4. . Fiqures 1 and
1A are schematic i 1 uss tketthotes 26 bperaisate sctivaierthe fanalewhich causes giloveabar ta he

vacuum cl eaner 1Q incorporates a npzzle 12 attached.diregtly to,a . hose 14
and the hos_epﬁ?(%{%m gt?er‘g"ﬁ%}‘c‘tih%‘gfsﬁ'ﬁe&aﬁa éPP%'éB‘a#gt"?%g"’J’éB%?%t 0_2'656. The
dust - separ at | iyarAfRRHa8 tdkEn ga&ce,ame BiSr16W pabsp iRt ghaRa bredbidtor TRRA 20! pdidthe
apparatus, such as a bag filter, but 1n this case conprises cyclonic

separ ati ng apfer22, pastcbamiotiri24grovidinga aoptihp affect, aglAhrongh the pestgeator filter
ies. Th t, di [ d ti f . dust - ti

appar atus 16 &b BEREF Peig chRlicn n HerEBOMEER- A Hired vahin [Tl RanRsd B Ayl

further here, af&%&%@%%%&k%ﬁ@ta@ﬂhﬁ%, ¥ pPridilarly al Bed@dloh N the

airflow path 2080

PCT/ GB97/ 0180 ithin theidulwesepanashg eppararis 16et which dredsectibil vl bBis(ftacpdy drop or
between the two cyclones | 16A, 16B (Figure 1A). Downstre of. the

dust - separ-at i REC¥HBICAYETTIRES alue, &e&lﬁtﬁ?"e @‘?9%?0 3ot %“f 6‘6\/&%’(‘]’%9‘% fan
22, a motor 24,0 L hicldbt-separaBfif Bpdafathd'f ordet fo&Rhinfn &
airflow. The gperg?la'gﬁggét&c@tgﬁgﬁqogﬂcs%%taf&gﬁa nggg?)%a? at usorof tohi s type is
described i n WSedquatectiiffovNmseffett Separation; TAe DRI ettty of4hé 4i3{ldvdrond fAN6g balow
4, 853, 008; 4,853,011; 5,062, 870; 5,078,761; 5 090,976; 5, 145,499 and

5. 160, 356 but adsedstermaned levs] glsgsnsurey theribe maserold is gl Rooled soas to |
use, the notor_24 operate |vate the fan 22 which causes a fl ow of
air to passpfﬁvgﬂ%%?e’%ﬁ\{ooiﬂ%gr%ﬂgo t he dust-separating apparatus 16 via
the hose 14. After If either of the filters 20,26 becomes sufficiently clogged to cause a reduction in

the airflow within the vacuum cleaner 10, the airflow through the dust-separating
apparatus 16 is reduced. However, because the blockage is located downstream of the
dust-separating apparatus, the flow rate in the dust-separating apparatus 16 is reduced
but the pressure drop across the apparatus 16 is small. All the pressure drop océurs
across the blocked filter. This prevents the bleed valve 18 from operating. In these
circumstances, the prior art bleed valve 18 does not provide adequate protection against
overheating of the motor 24.

Figures 2 and 2A illustrate the same type of vacuum cleaner as illustrated in
Figures 1 and 1A but with the bleed valve 18 replaced by a bleed valve 30 in
accordance with the icvention. All other parts of the schematically illustrated cleaners

are provided with reference numerals identical to those shown in Figures | and 1A,



separation has taken place, the airfl ow passes through the pre-notor filter
20, past the fan 22, past the notor 24 providing a cooling effect, and

t hrough tWwe qg@ssgonotor filter 26 before being expelledt ‘_I.IJ}?? phere.
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bl eed val 30.gonsi sts essentd al l.y of, a piston houysed wi thi.n a chanber
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apparatus 16 (Figure 2) or al ternativeil:ty to a point in the airflow path
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airfl ow pa?ﬁ%l%év ‘z’ﬁ é% é“’d‘g},ﬁ?ﬁ‘ﬁ‘é&f?g? Ef[i hgl%&xss se{"a%%rt 3?%%‘3 pé?g‘gfat us 16.

Thus, any @ifesenti atrokd @k@lﬂﬁths%baxﬁﬁhiﬁxbﬁm@@I@stth'bliﬂﬁwméahﬁcym@{ejWar ating
apparatus 16 (Figure 2) or across the downstream cyclone 16B (Figure 2A) is

appl i ed drathetthgn uporokhs abspdutgipsessie Yperein.
Figures 3 and 3A illustrate a bleed valve 50 suitable for use in the arrangements

illustrated in Figures 2 and 2A. The bleed valve 50 essentially comprises a housing 52,
76A, 76B and a piston 54. The housing 52 defines two ports 56,58 to which lines can
be connected for suitable connection to the airflow path upstream and downstream
respectively of the dust-separating apparatus 16 or the downstream cyclone 16B. The
housing 52 also defines a chamber 60 in which the piston 54 is slidably mounted. The
housing 52 also comprises a central portion 62 for receiving and supporting the biasing
means and a supporting central rod.

More specifically, the housing 52 is generally annular in shape. The central
portion 62 is generally cup-shaped and has a central aperture 64 to allow a rod 66 to

pass slidingly therethrough. Apertures 68 and/or a central aperture 70 are provided in



Resilient biasing neans 40 are applied to the piston 32 so that, when a
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t he dust-separating apparatus 16 or the downstream cycl one 16B.
housi ng 52 apsn 58einidrie secgivehberbiber 0e pfithetdiaphragnesqal 34.0ThSport $64$ adages]
nount ed. The, so,.conpri,ses a .central portion 62 for receiving
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nd " suppor 1§ HHERERHRASAAisPlacha Sk aHial GrSi o Ry e PO G8. The side of
i | . . .
More speci fi gal ot 56 Réndte Wkl e POt 53 SIERRE 2 h¥iaP 1ﬁa¢m%?q9@gggé§t%unr beg,

central porti'on 62 is generall'y cup-shaped and has a“centra
to all ow a rolbsé&bby the hgad pertioniadithegpigtontidrelibh el be dépebeditae. 68 flaxitior a

central apertur 0, are ,provi,ded i WO 98/ 02080
PCT/ GB97/ 8186?1 98 z1s locatcdground e pcrpphcry of this aperture to %acilitate airtight sqaling andht r 4l

portion 62 i VG function of these
apertures 6%%&)%/“&&%@ %@%&ﬁa@?&@%ﬁ&&i?&e@%@l%ﬁ. Radi al |y outwardly of
the central porti Ghe@pdstors54his pmgin halytd0oamnd A2hede pogivad 2t OThe Mmaiaibody @08s end

of a diaphragm seal 74, the other end of which wll be fixedly attached to
the piston 5&enerplly fishishaped and theradiaflyrputer partionsare shapedhsmasdo shide easily

remai nder of _.whi j ' : k - i Ll 76 of -
the housi ng. SR chinB 4 Suefkich 49 oo bUeR oo FElRl it WBiont

cl ose the chaaasd tddchaimbeled tofidwhere Blinly Bdphdapin V9 1d EsepiréehdrbiserRbGLr Tisd de
of the di aphragm seal 74. Thefagort 56 is arranged in the housing 52

di spl aced i nrashallyxPuter portiers ¢iche pistan Peagaeanufasturpdintyior sepgratemasticisda of
whi chcan beC SCRISR IR AEPHREIE sexd 765G HeSFe P HapBa e G e afPiit Be
descri bed | apsfiondsd ket ;k}bﬁidef“aﬁahe(ﬁ_&td wotk@xpdeard around the periphery of
this aperture to facilitate airtight sealing and is held in place by upper
wal | 76A and cl eard@e cgriral ppgi®n of the piston 54 has a central aperture 86 for receiving the

rod 66. The rod 66 is fixedly retained in the central portion of the piston 54 and a bolt

88 located at the end of the rod 66 is provided to hold the head 82 of the piston 54 on

the rod 66. Some play is allowed between the rod 66 and the head 82 in order to allow

sufficient leeway to accommodate some misalignment between the rod 66 and the

remainder of the bleed valve 50.

A spring 90 is positioned between the housing 52 and piston 54. The spring 90

abuts against the housing 52 between the flange 72 and the central portion 62. The

spring 90 also abuts against the central portion of the piston 54 adjacent the aperture 86

for receiving the rod 66. The rod 66 carries a stop 92 on its end remote from the bolt

88. This stop 92 limits the movement of the rod 66 in an axial direction.



The piston 54 has a main body 80 and a head portion 82. The nmain body 80 is
general ly di sh-shaped and the radially-outer portions are shaped so as to -
sl i de easwbwswesphi n t he chamber 60. Sufficient play is pr(}ﬂﬂ,ﬁj}' ﬁnween
the radially-outer portions 84 and the chanber 60 to allow the ?@ i'ng

di aphragm 74 to operate therebetween. The radially-outer portions of the

pi ston 54 are edein t arate.portions in. order to allowthe
di aphr agm seal %lgg%gé‘é%%%?%wmgﬁg%ﬁgaa%g B PRERSESS SI0B%rti ons so
as to proHeleewrn, 1aste dunad showaltkitadl&ddlalve 50 having a B6A sAib §h6 éﬂfﬁfii on of the

pi ston 54 has a central _aperture 86 for recei vLﬂr;g the rod 66. The rod 66
i s fixedl yianetsy pbaroppd 2érmeandta pistop §f Widramsutertbapetst of aSdandAfman bol t 88

I ted at th dy. 66 i Qvi d hold the head 82 of th
b st on 54 ogr sy ttelel Ok R i eliEleclsBicihind B Srnsian wnd ' he
head 82 i RuRipficul# aﬁ?ii&%x@hﬁé&%ﬁi’&%eh@@&@%ct?d@sigf.cgp'ﬁ?ﬂég&ggf%{ggﬁ\yg rod o

m sal i gnnment "between"the rod 66 and the remind
A spring %6 is allpwed td moeclatieiymeat ledst 4musi ng 52 and piston 54. The spring

90 abuts againgt the, housipng h2 between . the flagnge_72 and the central
port Lon 62 The BP0 S Gt B smiRdin A0S PORRBR  ZHE RIS BRBSIOGM! t he
pi ston 54 j A . r.od 66
carries ahth%SQg’éE%ﬂﬁ&?{i ?ggﬁﬂl{%‘gﬁf? %é)g%{ ﬁ%?ngtan? "&%ﬁ? Es?%?sg:g'stl’g%es 2‘9I imts
t he nmoveneohnerfted tocthe aiifl6® path afithexacuimdtleaet immediately upstRaodfARO §6kt-

PCT/ GB97/ 01802, 8
bl eed val vEPHBREIRRATHAY] Goohe dewnstrramecysinne OB ans thereforaithaupstrears .

However, E3isd rﬂté@”ﬂ . ' a_hea ortion 82
with a ditpg%ttirg:&%f ar g%a 6mm ggépglq&ygg%ﬁé%‘ %‘%%ghgan E)Ou@@ffefgfna of
around 49m Tiepmorade s @hhentd oahy airfibw eathdimmeatatelydovdstrelts of Blecdifsabl e

around these dinensions to suit _particular applications and to achieve a
conmpact dESPYALRG aPRagatpy by end eerefers the dpwvnsggam presswreAcisslireatly en e axi al |y

by at |ea : T LS b | rated in cl osed

posi ti on. %f@%ﬁ?ldgtﬁé‘? %gogﬁgﬂﬂﬁé‘g&fﬁg’?@? gi%érléggé‘%c ga??&‘%spﬁﬂ’ec seal 78
so that thgesstictactsorfthefeft Banidsidd sfBé heddB2 asSfuittited i @cthedighOhddie airfl ow
pat h of the vacuum cl eaner |imedi ately ugst ream of the dust- = separating

appar at us S19 ¥rthe pentergirihe Pistom SRy vrtee obefpd thadhaares in whishubssprisem
pressure %iﬁpwcw%%%ggﬁp@é&%%ﬂftﬁ@%{%’ﬁs%@ which is shown to

the left in gure I's“conne o the airflow path

i mredi at el y dowAslongasiad predsarectifferentislepadsa o Whstpparding appirafiid sidrer ef or e
t he downstream pressure_acts directly on the downstream side of the piston
54 il | ust B¢ ewnrreamecycionstl 6Brepping saffwiently leygpHbe pistonpfbisquesseditst tbeon t he

d
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the spri ndirops below a predetermined minimum, the action of the spring 90 takes precedence

The

over the pressure differential acting across the piston 54 and the piston 54 will move to
the left. The head 82 therefore also moves to the left and the seal between the head 82
and the seal 78 is broken. Therefore, atmospheric air can enter the bleed valve between
the head 82 and the seal 78 and atmospheric air will then pass through the port 56 and
enter the airflow path upstream of the dust-separating apparatus 16 or downstream
cyclone 16B. The airflow within the cyclones is thereby maintained and sufficient
airflow is provided to cool the motor.

As soon as the pressure differential across the dust-separating apparatus 16 or
downstream cyclone 16B returns to an acceptable level, the piston 54 will move again

to the right and the head 82 will re-seal the opening. Atmospheric air will again be



90 is placed is open to atnosphere by way of the apertures 68, 70.

As long as the pressure differential across the dust-separating apparatus
16 or the WEWPA2P8am cycl one 16B remmins sufficiently |arge, pCivespioisen 54
is pressed to the right against the actiog of the spring 90. However, as
soon as the pressure differential drops below a predeterm ned m ninum the
action of thexgpaédEoR0ht alfAswH86050P68:h RY AusttdeBanifif L igergpti al
acting acros? ?he pi ston 54 a_nﬁjthe )i sf%_‘n 54 V\AJI%F nov%g?%fattqéhféé'l g?tg The
head 82 t her epemures68,30mes/provided with iapgiwhish willansurstthas de wlogethemtchfs2
and the seal 78 . s aken. eref or, t nospheri.c.air, can enter the bl eed
val ve bet meﬁhe?'ﬁtgn%&dangy%&mgdgg © o %E%@&H%Pﬁeé%me% ¢ hoysing
pass throughah@glmgtbn}% and enter the airflow path upstream of the
dust - separati ng apparatus 16 or downstream cyclone 16B. The airflow w thin
the cyclones is tepefgrredfeatuns ofttle amantiod fsi the pravisien of indivatisn preans ded t o
cool the notor. As soonfa the 'pressure differential _across the
dust - separ at °R§f2 rthe JRoveRegt 0 ‘gﬁﬂﬁﬁ‘{n' SYidvearn ghe yser of the apparams

acceptabl e | : | ol : A ' head
B2 w1 ot MapirRfadtels ARupds, M CHPKE AT hichdh bY Erfhdit « Bbftgh D
98/ 02080 operable by the movement of the piston 66 for activating a warning light 96 or other
PCT/ GB97/ 01802 . . ) ) .9 excluded from
the airflow pieaalling meansy hhordsetoaysid WnssessY WarRINSS Peing Sive, therjedication

movermnt of  ara¢ GRVPLRHEE sV 8 Aol SRR Ul it R Gt o,
the area bet wperrddiepdueetiiy BOforaifoloRgedpéicddn. Means for achidriml @iLare SbiNGRW €

of the invention is the provision of indication neans operated by the
nmovenment of thEedrston 54 which will warn the user of the apparatus that

mai ntenance is required, Jhis eas, . ' rovidi ng a_swtch
94 operable by t %g%@%gﬁgggﬁﬁgﬁgﬁx&gg&&()egé{g%y%g@m:é %t%grpﬁmﬂl_
light 96 or QbP& an SHEHFAskitidROWIE AR Birflbtr MBSHEKN bY ti/Arslvs MIPESRSRIMMIYAT Ni NgS
being given, the indication neans can be arranged so as to provide a

war ni ng onl y desceibed herefinafieriforaise in th6 apparatup of Fimpuiesr aub? AdMhe bleciyalvs 100
prol onged peri od ans. fqr.  achievin IS e.well_known in th re.

El gur a4, e mclies Fcnion 104 S ebivit 74 T EiPIoh e Tune e e pores
portion 1030k RQath SRER aPASK doRRecHoh Ro 8Rydbhé b:Mu@tSHorEON el BY vl 208
and as nore fully described hereinafter”for use in the apparatus of

Fi gures 2 anaf e cladner B0Gethepory 202 30hus inrrcdawmstreamipesiong Seoand parts 140
piston 124 hel d in. pl.ace. The usi.ng 104 includes ports 108 which .are in
B TT1 ow connéta FaR<Ee 5 Beper e 0aHaRare B ouSmaetiaeg by L ol of
the cl eaner fred UGl IS\ Areed kbl ok %@B
ports 110 grggog%lg%g}?g@taﬁ%&\(}a vealls(r)no(ﬁm%igch e{re ?Er?gie%’iirsflgwhéonn ctg?on

t 0 an upst r eami e¢whbechbleed valve 100 in position. Air flows in a spiral manner into chamber 212

through chambers 214 and through a port 216 which forms an inlet into the inner
cyclone 16B shown in Figure 2A so as to be between the inner cyclone 16B and outer
cyclone 16A. Walls 204 and 218 define chamber 212, Walls 218 and 207 define
chamber 214. |

The housing 104 of valve 100 defines a chamber 112 in which the piston 124
moves. A central portion 114 of the housing 104 supports a post or rod 116. The
central portion 114 of the housing 104 is provided with a recess 118 which receives a
seal retainer 120 for mounting a coil spring 122. Piston 124 includes the head portion
102 which is mounted on the main body of the piston 124 by means of a cap 126. The
piston 124 is generally dish-shaped and extends towaid ihe exhaust port 202. Seal 128



206 of the cleaner 200 defined by walls 208 and tubul ar extensions 210

whi ch support and seal the bleed valve 100 in position. Air flows in a
spi ral meweessg20800 chanber 212 t hrough chanbers 214 and tlll._r.l(? ,3 ort
216 which forms an inlet into the inner cycl one 16B shown in |é’? 2A so
as to be between the inner cyclone 1 6Bl&nd outer cyclone 16A Walls 204

The houst niy By Ba3he friton 194 and snBid HHl 5o %810 B idelh A Brween eon 104
noves. A cexhdudt pdi®202 and 3 cHanlsdr 1Bn%eméaiwmm%®yww§}§gggﬁgm§t%ﬂ85nfOd

116. The «central portion 114 of the housing 104 i§ pro a recess
118 whi ch ppp@ippEdom 134 ebihe housing204. 1Plow direcharatesnip baare prdvidadrddigedi22.

Pi ston 124, ncl ydes.th ] 02 which i t ed th i n bod
ot he o et eat $Rud fod G 18e VEVE 10 o eep the aitlon B epdingao gloseriet |y -
giS/s8-2gggpedaﬁedosx%@%x&%\ge&'ﬁmmﬁwﬁk1&)@.” 202. Seal 128 WO

PCT/ GB97/ 01802 The seal 128 is mounted at one side in a recess 138 in the housing 104 ah& igrount ed
on the pis .124 and the housi 04 sq.as to provide a seal between the
exhaust po&‘gﬁz’ﬂbfl%? Ya?‘gﬁﬁwﬁ’éf lggz@ﬁméﬁquﬂéhwahl%amfrw Gt on 124
and an  UPRETds B ddaP sl ; | ' r yanes, 136 are
provi ded agjs{acent tE2e81%g%>§fuggﬁil%ﬁﬂ%@%&%@%}%gﬁ%ghgb Atl@éemeFfe

ai rflow frsidetof i segl 128, theogmpet pertionsl 3earkDBe hbusisg 164 Boldmigd qdl fnowar ds t he

ports 110. e The seal 128 is nmounted at one side in_a recess 138 in
t he housi ngOStBAR Yy recess ﬁ"ér o> F5ess) Li6ds &{}0 Prayidsdanthe sain bedy for theseahi ddl e
of the sea 2 i i i QSi ti n the
o ston 15410y neadB iR ProviiedBlceh fibyl i ienslon® 168 AR SpLE BERH 1 0o e

upper por t treysstd84 06n The velve 100 isigeld Btiplace by tdifiningatrelns in BH&EIiigsOI50 N 2
recess 144. A recess 146 is al so provided on the main body for the seal

128. Seal {EigueApAB) Hmrpdalieshowsibe veall 208 afitbe owtlet port @02 whichheeturpper

tion 13 ' . .val ve 100 i.s.held in,pl b t ai ni
ot ewe i n i opertfy PPN i Be 10 Qo BB feal Bafl °7 R el T 515 of
the outlet port I20Beratibs;the Béddrpdstior TOPSY 18 BRI 2432 opdr AHUhBwiAn Fiur

adj acent the valve 100 and seal 220. ) I n operation, the heade
portion 102 When ke qisanenmotry 24iisneynpsrasiags Ao the nomm ajuflew operatibgn t he

cl eaner no ; ' | N In.the normal .air.fl.ow operating
condition %&‘%‘ﬁéﬂ \k}gih\%}aﬁ‘%gl%hnmt %m%qréfoPga%%%\{aA\& lstc}?égqe/aﬁt\?e S
cl osed. |fbmckbgmdcagenmue&&,nhams@ﬂcﬁa@eﬁﬂox_t/,hnasvms_tmb@géﬂ;gauéitsftﬂeow, the
val ve 100 opens due to the reduced pressure differential between chanbers

112 and 139cduged pressre giffereniial bppmesrchamters bl angk] 32hwhisbsailows 1elsming head
ports o0 1023 ok U 9 8034 bR R 0 R B’ 50,
shown in Figaihe viBie HOD i Brdirtaihed i @RPRiAUntis thietebkage 5ot i X 301 and
As shown in Figure 4B, an indicator needle 300 is secured to a helix 301 and
slidably mounted in retainer 106 on rod 116. As the head portion 102 moves on rod
116, a pin (not shown) in retainer 106 causes the needle 300 to rotate. This indicates
the position of the valve.
The invention is not limited to the specific embodiments described above.
Fundamentally, it is envisaged that the bleed valve could be incorporated into apparatus
for separating particles from a flow of gas other than air or, possibly, a liquid. The
apparatus has applications outside the vacuum cleaner industry and therefore the
invention should not be regarded as limited to that industry. The bleed valve itself

could also be applied across other apparatus and is therefore usable in other areas.



slidably nmounted in retainer 106 on rod 116. As the head portion 102 anes
on rod 116, a pin (not shown) in retainer 106 causes the qﬁﬁﬂég

rotate. TWwiomsimoBocates the position of the valve. |nvent|on
is not limted to the specific enbodi nentis descri bed above. Fundanentally,
it is envisaged that the bl eed val ve could_be |nQ? porated into par at us
for separ atvagigupartéﬂnﬁhesm‘immanmaodlowg@@a"t?é’ﬁé‘f‘ PR ARPAYFRL 19T sibly, a
| iquid. The apparatus has applications outside the vacuum cl eaner industry
and t her ef gkidletiim thg at:enti on shoul d not be regarded as linmted to that

i ndustry. The bleed valve itself could also be applied across ot her

apparatus and is therefore usable in other areas. WO 98/ 02080

PC/ GB97/ 01802 11 Vari ous
alternative arrangenents and other variations will be apparent to a reader
skilled in the art.

CLAI V5 A bl eed val ve (30;50;100) for introducing bled fluid into a
mai nstream fluid fl ow ng through apparatus across which a fluid
pressure differential occurs, conprising a novabl e nenber (32;54;
124) having a first side and a second side, means (36; 56) for
applying an upstreamfluid pressure to the first side and neans (38;

58) for applying a downstreamfluid pressure to the second side,



characterised in that, in use, the 3 3 I;gl bsure i s higher than
t he downstream fluid pressur m% [EET Sg%%]’g nmeans (40;90; 122) are
arranged \@og/2080 Dear on the seco | | LLioh to therdpisikseam

fluid pressure so that the novabl e nmenber (32;54; 124) rmves under
the action of the biasing neans (1 0; 90; 122) to open the valve (30;
50; 100) and introduce bled fluid into mai nstr ow Wnen
the fluid pressure differenti al betwe upstream Tmi!i# !@ﬂﬂb

fluid pressures drops bel ow a predetermn ned val ue.

(30;50;100) as clained in claiml, characterised in that t he rmvabl e
member (32]154; 124plepd valvpifen igtroducirg bled finidloemainsiream fluig fpving through

| d | 1 h ded
For  ad ust APERTEHS args hish A 4 SR diteB et el Brrapiussa b ©°
menber (32'3I : 9%%14/)5 iP¥AdPh& B peh BE ad R Sed ARGt ML dainSirOdndl Buid Rhéflihest the

. pressure erential "at which bled fluid is bled into the nmai nstream
fluid fl owfluid gressure diffdremiil sabssethé¢ 3ppasand 60l balowcd piedewdrmimedngluene of t he

precedi ng cl ai ns, characterised in that the novabl e nenber (32
54,124) is rigidly connected to a vent closure (42;82) so that
movenment Of the Ag 3 veﬁghﬁimé@%éﬁml?%aacxmswmmaﬁé ple§ury ent (42; 82)
to open an “al ow air to pass through the b val ve (30; 50;
100) and i mﬁﬁﬁcrbﬁmlappmmﬁ:sbleedwlvc opérates écatljustdble (30; 50; 100) as cl ai ned
in any one of the preceding clains. characterised in that the bl eed

val ve (30;50;100) inicorporates or is connected to

i ndi cator neans f . 3Qh{\2"s RIBKES " Haif'1 bPS! GbdcAfised inBALEBRIE GaRE' NY

required.
consists of a movable piston across which the said pressure differential is applied.

4. A bleed valve as claimed in claim 3, further comprising biasing means for

determining the pressure differential at which the bleed valve operates.

5. A bleed valve as claimed in claim 3 or 4, characterised in that the piston is
connected to a vent closure such that movement of the piston causes the vent to open

and allow bled fluid to pass through the bleed valve and into the apparatus.

6. A bleed valve as claimed in any one of the preceding claims, characterised in
that the bleed valve incorporates or is connected to indicator means for providing an

indication of maintenance being required.

7.. A bleed valve as-claimed in claim 6, characterised in that the indicator means

comprise switch means and a warning light.

8. Apparatus for carrying a mainstream fluid flow and across which a fluid
pressure differential occurs when in use, the apparatus including a valve as claimed in

any one of the preceding claims.
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6. A bl eed val ve (30;50; 100) as ¢ 5, characterised in
that the i ndi cat or neans (94 gagﬂc%ggég%s%tch means (94) and a
war ni ng | i gWO989ense 7. Appar at us.for A Ying. a i nst r FOWEBTI0AS®R2| ow
and across which a fluid pressure iif ferential occurs when in use,

t he apparatus including a valve (30;50;100) as clainmed in any one of
the precedi ng clains. 8. Apparatus as clained in claim?7,
characterised in that the apparatus, ¢onsists of separati ng apparatus

(16) for sepfrati MPHIEAES & daimeddpclam s, charagtersed in ghat the appararus cogsists of
| ai di | ai teri i t i t
C1e) Moommr i < slbabke SRAHRE GF LRt deliflied B AHBAMGLDO SPPILAYS

as claimed in claim9, characterised in that the separating apparatus

(16) conprises two cyclonic separators (16A 16B) arranged in series. 11.
Appar at us as 16! ai fpparatunasclaimeddn chaimi%shayagterised in giag Hoglapparathait

t he upstream fll uid pressure is measured upstream of the separating
appar at us ( 169mpnseat e?fﬁ(?n?ﬁ%c YGARFYE M fl uid pressure is neasured
downstream of the separating - apparatus (16). 12. Appar at us as
clainmed in claim110, characterised in that the upstreamfluid

pressure is masurAgpamgres assdamet inckinfl 0f taracyerised inthattwrsaparating dppaBitusand

t he downstream fl yi d gressure i s npasur.ed downstream of the sane
cycl oni ¢ CompHEHRYQ P oG Ea?amrsfﬁang%ﬂ&?%sc us as claimed in any one of
clainms 7 to 12 and formng part of a vacuum cl eaner.

12.  Apparatus as claﬁed in any one of claims 9 to 11, characterised in that the
pressure differential is measured between two points, located upstream and downstream

respectively, of the separating apparatus.
13.  Apparatus as claimed in claim 11, characterised in that the pressure differential
is measured between two points, located upstream and downstream respectively, of one

of the cyclonic separators.

14.  Apparatus as claimed in any one of claims 8 to 13 and forming part of a vacuum

cleaner.

15. A bleed valve or apparatus substantially as hereinbefore described with

reference to Figures 2 to 4 of the accompanying drawings.
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